Purpose: The purpose of this study was to report the instrument modification and validation processes to make existing health belief model scales culturally appropriate for Korean Americans (KAs) regarding colorectal cancer (CRC) screening utilization. Methods: Instrument translation, individual interviews using cognitive interviewing, and expert reviews were conducted during the instrument modification phase, and a pilot test and a cross-sectional survey were conducted during the instrument validation phase. Data analyses of the cross-sectional survey included internal consistency and construct validity using exploratory and confirmatory factor analysis. Results:
INTRODUCTION
Colorectal cancer (CRC) has been a serious problem among Korean Americans (KAs). CRC was the second most commonly diagnosed cancer for both KA men and women from 2004 to 2008 [1] . Data from Surveillance, Epidemiology, and End Results (SEER) show that CRC incidence rates increased from 54.4 to 58.2 per 100,000 for KA men and from 35.7 to 40.9 per 100,000 for KA women from the period 1998~2002 to the period 2004~2008 [1] .
CRC screening reduces the incidence of CRC through the early detection and removal of precancerous polyps [2] . According to the American Cancer Society, both men and women at average risk for developing CRC should be screened for CRC beginning at 50 years of age [2] . However, at 32.7%, the rate of CRC screening (defined as having one annual fecal occult blood test [ The screening rates for other ethnic groups were 59.8% among Japanese, 50.7% among Chinese, 46.6% among Vietnamese, 42.3% among South Lee [4] .
Cross-cultural Validation of Instruments Measuring Health Beliefs about Colorectal Cancer Screening among Korean Americans
Previous studies have indicated that racial/ethnic differences in cancer screening might be due to culture-specific health beliefs or differing knowledge about and attitudes toward CRC screening among various groups [3, 5] . Although beliefs may be correlates of CRC screening behaviors, and Korean culture-specific beliefs (e.g., crisis orientation or fatalism)
in particular may explain low CRC screening rates in the KA population, only a few studies have examined beliefs and CRC screening behavior among KAs [5, 6] . Previous research revealed that studies on CRC screening among KAs [5, 6] adopted beliefs scales developed in the U.S. for the general population and lacked culturally appropriate, reliable, and validated instruments regarding CRC screening. Scales that were developed in and for
Western cultures may not include constructs particular to Korean culture, as cultural influences on constructs could differ by racial and ethnic group [7] . When existing instruments are suspected to have different constructs or item contents to be used for a targeted sample, development of new scales is suggested. However, if constructs or item contents overlap but are slightly different, scale adaptation and modification are appropriate [8] .
Existing studies of breast, cervical, and CRC screening have shown that health belief constructs (e.g., barriers) overlap somewhat for whites, African
Americans, and KAs [6, 9] . Accordingly, this study utilized scale adaptation and modification to make belief scales culturally appropriate.
The purpose of this study was to report instrument modification and validation processes to make existing health belief model (HBM) scales [10] culturally appropriate for KAs regarding health beliefs about CRC screening utilization. Among the many available options for CRC screening,
FOBT was chosen for this study as the screening option because it is a basic, non-invasive, and cost-effective test [2] and it could be influenced by culture-specific health beliefs and attitudes about CRC screening [3, 5] .
METHODS

Study design
Several sequential, methodological steps (translation, individual interviews using cognitive interviewing, expert reviews, a pilot test, and a cross-sectional survey) [11] were used to modify existing health belief scales to be culturally appropriate for KAs and to test the modified subscales of health beliefs to establish their psychometric properties. This study was conducted from January 2010 to June 2010 in the Chicago metropolitan area.
Setting and sample
The study sample consisted of KAs who met the following inclusion criteria: (a) born in Korea and immigrated to the U.S., (b) aged 50 and acceptable for most models [12] . Given the use of instruments with 5 belief subscales and many indicators, the sample size sought in this study was at least 200, which would be acceptable for most models.
Instruments
Belief variables for this study were derived from the HBM [10] . The model's constructs include perceived susceptibility (i.e., belief regarding the chance of getting a condition), perceived severity (i.e., belief about how serious a condition and its sequelae are), perceived benefits (i.e., belief in the efficacy of the advised action), perceived barriers (i.e., belief www.kan.or.kr
Cross-culturalValidationofInstrumentsMeasuringHealthBeliefsaboutColorectalCancerScreeningamongKoreanAmericans about the costs of the advised action), and self-efficacy (i.e., confidence in one's ability to take action) [10] .
Health belief scales used to measure susceptibility, benefits, barriers, and self-efficacy in the present study were adapted from Menon et al. [13] after obtaining permission from the author. These scales have demonstrated good reliability, with Cronbach's alpha above .70. Construct validity was established using exploratory factor analysis with results confirming the unidimensionality of each health belief construct. Additionally, Champion's [14] severity scale was used in this study after obtaining permission from the author. This severity scale has demonstrated good reliability with Cronbach's alpha of .80 [14] . The original health belief subscales (susceptibility, severity, benefits, barriers, and self-efficacy) included three susceptibility items, seven severity items, three benefit items, seven barrier items, and seven self-efficacy items. All scales in this study used five-point Likert response options ranging from "strongly disagree" (1) to "strongly agree" (5) . Throughout the research process, items from the original health belief scales were modified, and several new items were added.
Procedure
After translating the original scales into Korean, the successive study procedures (i.e., individual interviews, expert reviews, a pilot test, and a cross-sectional survey) were conducted using a Korean-language questionnaire, as Korean is the primary language spoken by 74.6% of foreignborn KAs [15] .
1)Step1:Translationofthemeasures
The primary investigator (PI) drafted initial items for the health belief scales from existing instruments [13, 14] and conducted a thorough literature review on Korean culture and cancer screening behaviors. Items were added to the scales in English based on previous studies [6, 9] . Three bilingual translators who were fluent in both Korean and English translated the rean word conveying the same meaning of "neutral" as in English. We found that one study had translated "neutral" into Korean as "don't know." We consulted an expert in survey methodology who indicated that "neutral" means "in-between agree and disagree" and deemed it inappropriate to label the midpoint "don't know" or "no opinion." We also found various published literature from South Korea that involved a 5-point Likert scale and used several Korean words for "neutral". One
Korean word, 그저 그렇다 ("so-so"), was ultimately agreed upon by all translation committee members.
2)Step2:Individualinterviewsusingcognitiveinterviewing
Cognitive interviewing techniques were used to assess KAs' health beliefs about CRC and FOBT utilization, to examine cultural differences in the operational definitions of the health belief concepts, and to make the scales culturally appropriate for KAs. The individual interviews with 26
KAs included two components: (a) a discussion of health beliefs and (b) a review of the health belief scales' items using cognitive interviewing.
Discussion of health beliefs concepts. Study participants were asked about their health beliefs related to CRC and FOBT behavior using semistructured and open-ended questions (Table 1 ). Most KAs reported that this study was the first instance in which they had heard about the stool blood test as an option for CRC screening. The main themes that emerged during the individual interviews included valuing family before self, seeing a doctor only if symptoms presented, and believing one www.kan.or.kr
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would not get CRC. The scale items were validated as appropriate by the individual interviews because most themes mentioned by the participants during the interviews reflected these items. More detailed findings from the individual interviews exist elsewhere [16] . New items were added only to the barriers scale, as participants revealed many barriers to FOBT during individual interviews. The belief "I will be okay" was a commonly cited reason for not having an FOBT. Participants reported both general barriers (e.g., time or financial reasons, such as medical costs and health insurance) and cultural barriers (e.g., fear of being a burden to the family if diagnosed with CRC) to having an FOBT.
Cognitive interviews. Participants reviewed all health belief scales during cognitive interviews and agreed that most scale items were culturally appropriate for KAs. After discussion of concepts, the concurrent verbal probing method [11] (e.g., the PI began with scripted probes and used unscripted follow-up probes if necessary) was used to review the health belief scale items. Using this cognitive interviewing technique, the PI evaluated sources of response error in survey questionnaires and observed both how KAs understand and interpret the items for health scales and how this understanding differed from a Western cultural perspective.
Several other issues emerged during cognitive interviews. First, some
KAs understood "stool blood test" to be a general blood test. Thus, the PI consulted with the translation committee members to find a more appropriate Korean translation. After discussion, the Korean translation was modified to 대변혈검사 ("stool test") to emphasize stool rather than blood. Second, some KAs did not understand the meaning of the term privacy on the barriers items. Participants reported that it was difficult to understand the relationship between privacy and the stool blood test. Hence, the PI consulted with the author who devel- www.kan.or.kr
Cross-culturalValidationofInstrumentsMeasuringHealthBeliefsaboutColorectalCancerScreeningamongKoreanAmericans were used for content review. Each expert was asked to independently rate the content representativeness on a four-point ordinal scale (1=the item is not representative of a measure; 2=the item needs major revision to be representative of a measure; 3=the item needs minor revision to be representative of a measure; 4=the item is representative of a measure). Experts also provided written comments and suggestions related to item content, wording clarity, and the comprehensiveness of the subscale.
The PI calculated the item-level content validity index (I-CVI) and the scale-level content validity index (S-CVI). The I-CVI is calculated as the number of experts giving a rating of either 3 or 4 divided by the total number of experts [17] . The S-CVI/Ave (average proportion of items rated as 3 or 4 across the various judges) was calculated by summing the I-CVIs and dividing by the number of items [17] .
Three experts rated the survey questionnaire items using an ordinal four-point scale. The I-CVI ranged from .67 to 1.0, whereas the S-CVI ranged from .84 to 1.0 (see Table 2 ). The PI reviewed I-CVIs lower than 1.0 and S-CVIs lower than .90 to consider item revision and/or deletion; the items were ultimately modified based on expert recommendations.
Two susceptibility items ("I will get colon cancer"; "I will get colon cancer sometime during my lifetime") and one severity item ("Problems I would experience with colon cancer would last a long time") had I-CVI values lower than 1.0. However, all three items were retained in the scales because susceptibility and severity items have been tested in many cancer-screening studies with diverse populations, including KAs, and have been proven reliable and valid.
4)Step4:Pilottest
Pilot testing of the scales was conducted to assess respondents' understanding of questions on version 3 of the health belief scale. The PI gave participants a survey packet containing a questionnaire and a consent form either in person or via mail, and packets were returned in kind. The PI documented the survey start and completion times, took notes about questions on survey items during the survey, and questioned participants about any difficulties they experienced once they completed the surveys.
Findings from the pilot study demonstrated the feasibility of a larger study, as all respondents successfully completed the questionnaire. The amount of time taken to complete the instrument ranged from 60 to 90 minutes.
The participants reported issues with redundant wording and numbers, which the PI removed. The response rate for the pilot test was 100%.
5)Step5.Across-sectionalsurvey
The aim of the cross-sectional survey was to test the psychometric properties of the modified health beliefs subscales (susceptibility, severity, benefits, barriers, and self-efficacy) related to FOBT utilization among KAs aged 50 and older. The PI provided KAs a survey package in person that included a self-administered questionnaire, a consent form, and a stamped return envelope. Participants returned the consent form and questionnaire to the PI either in person or by mail.
Modified health beliefs scales based on findings from the individual interviews, expert reviews, and pilot test were used for the cross-sectional survey. The final version of the health belief scales on the study questionnaire consisted of the following: susceptibility (4 items), severity (8 items), benefits (5 items), barriers (22 items), and self-efficacy (7 items). Table 4 shows the original and modified items on the health belief subscales. SUS=Susceptibility; SEV=Severity; BEN=Benefit; BAR=Barrier; SE=Self-efficacy; *Items were developed by the PI based on findings from the individual interviews; † Items were adapted or developed by the PI based on the literature and then confirmed by participants during the individual interviews.
Ethical considerations
www.kan.or.kr
Cross-culturalValidationofInstrumentsMeasuringHealthBeliefsaboutColorectalCancerScreeningamongKoreanAmericans stored in a locked file cabinet in the PI's office at the University's College of Nursing.
Data analysis
The final health belief subscales were tested for construct validity (exploratory factor analysis [EFA] and confirmatory factor analysis [CFA]) and reliability (internal consistency reliability) using SPSS Version 18 [18] and the Amos 18 program [19] . An EFA is used to determine what a subscale's underlying structure is, while a CFA is used to confirm a particular pattern of relationships predicted on the basis of theory [20] . Thus, an EFA using principal components extraction with a varimax rotation was conducted, and a scree plot was used to identify the number of factors. Additionally, a CFA using a structural equation modeling (SEM) with oblique (intercorrelated) factors was performed. Each scale was factored separately during SEM. SEM was performed using three procedures, including model specification, data specification, and the calculation of parameter estimates within the framework of AMOS Graphics. Adequate fit for the SEM models was based on achievement of a relative chi-square (chisquare divided by degrees of freedom) less than 2.0 [20] . Model modification (respecification) was performed by adding a covariance between the paired item error terms of the high modification indices value in AMOS Graphics. Factor loadings of each item were expected to be .40 or greater, as suggested by Nunnally [21] . Internal consistency reliability analysis was performed with all items from each scale using SPSS. Each of the subscales was expected to have internal consistency reliability with a Cronbach's alpha of .70 or greater based on DeVellis' [22] recommendation.
RESULTS
Sample characteristics in the cross-sectional survey
Of the 277 KAs recruited, 202 completed and returned the surveys (response rate=72.9%) either in person or by mail. The mean age of participants was 63.92 (SD = 8.86; ranges 50~84). Sixty-three percent of respondents were female, and 37% were male. The mean number of years in the U.S. was 27 (SD = 9.28). Forty-one percent had attained a bachelor degree or higher, 26% had attained a high school diploma, and 9% had attained an 8 th grade education or lower. Seventy-eight percent were married, 11% were widowed, and 8% were divorced. Sixty-seven percent had health insurance, and 33% did not have health insurance.
Construct validity
The EFA showed that determination of factors to be extracted and interpreted was most meaningful when 4 factors were extracted. Barriers items loaded on factor 1, susceptibility and severity items loaded on factor 2, selfefficacy items loaded on factor 3, and benefits items loaded on factor 4 (Table 3). Four factors accounted for 41.8% of the variance and represented eigenvalues that were greater than 1. Four factors extracted from results of the EFA were subjected to the CFA using SEM to determine how well items fit theoretical concepts. The models of all scales did not fit observed data,
indicating the need for model respecification. Table 4 shows factor loadings of final scale models by SEM. Factor loadings ranged from .06 to .99.
The addition of items reflecting family perspectives to the severity scale ("if I had colon cancer, it would disrupt the harmony in my family"), the benefits scale ("stool blood test can help me reduce a burden to my family by finding colon cancer early"), and the barriers scale ("fear of being a burden to the family if diagnosed with colon cancer would keep me from having a stool blood test") contributed to good scale validity.
However, some items from the original health belief scales and newly added items had weak validity. For instance, the EFA indicated that five items (one item from the original scale and four newly added items) were not greater than .40, including four barriers items and one susceptibility item. The CFA indicated that a total of 12 items (seven items from the original scale and five newly added items) had factor loadings less than
.40, including all four susceptibility items, one benefit item, five barriers items, and two self-efficacy items. Out of these poorly performing items, four items had factor loadings less than .40 in both EPA and CFA, including one susceptibility item and three barriers items. The susceptibility item was "as I get older, my chances of getting colon cancer increase".
The three barriers items were "no interest of having a stool blood test would keep me from having it", "at my age, a stool blood test is not necessary, which would keep me from it", and "other colon cancer screening options such as colonoscopy are more accurate than a stool blood test, which would keep me from having a stool blood test". Table 5 shows the number of items, the item mean, the mean of item standard deviations (SDs), and Cronbach's alpha for each subscale. For all subscales, the Cronbach's alpha values were more than .70. Overall, all scales demonstrated good reliability.
Internal consistency reliability
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DISCUSSION
The purpose of this study was to report modification and validation processes of culturally appropriate instruments for measuring beliefs about CRC and CRC screening utilization among KAs using findings from translation, individual interviews, expert reviews, pilot testing and a cross-sectional survey. Few studies have reported details regarding the modification and validation processes for Korean versions of instruments on beliefs about CRC. To the best of our knowledge, this study is the first to report the sequential process of developing culturally appropriate measures of CRC screening behaviors among KAs.
Methodologically, scale modification was more appropriate than development of a new instrument because results of modification and validation processes showed that most scale items that were adapted from existing instruments were appropriate for Korean culture. The reliability and validity of belief scales used in this study had previously been established [13, 14] ; hence, few changes in the scales were needed for Korean cultural appropriateness. These findings are consistent with scale development and modification guidelines [8] , which indicate that scale adaptation and modification rather than scale development are appropriate if constructs or item contents overlap but are slightly different.
The sequential, methodological steps of this study included translation, individual interviews, and expert reviews to ensure that the final instrument was culturally appropriate. Several important issues were highlighted in the translation and individual interviews stages. First, translation issues in this study reflected both cultural issues (i.e., privacy) and linguistic issues (translation of the terms "stool blood test" and "neutral"). Privacy is understood differently in different cultures. In Western countries, privacy refers to an individual's ability to manage personal information and space (e.g., the ability to avoid public disclosure of personal information) [23] . However, the concept of privacy in Eastern ships, so the need for privacy to perform CRC screening is not a key barrier for them. In regards to linguistic issues that emerged, we encountered difficulties finding appropriate words to substitute for "stool blood test" and "neutral" in Korean. Through literature reviews, discussion with translation committee members and experts, and cognitive interviews with participants, the PI found appropriate translations that were validated by participants and experts.
In contrast to frequently used methods of cross-cultural adaptation in previous studies (i.e., translation, synthesis, back translation, expert committee review, and pretesting) [24] , in this study individual interviews related to health beliefs were conducted and a review of scale items using cognitive interview techniques to make scales culturally appropriate was done. During individual interviews, the combination of methods related to beliefs discussion and participants' reviews of survey questions using the cognitive interview technique was useful because it identified KAs' beliefs more deeply and precisely. First, the PI learned KAs' general thoughts about health beliefs through the concept discussion; the subsequent review of survey questions with participants during cognitive interviews confirmed what participants discussed. This process allowed the PI to identify scale items that needed to be added or modified because the participants elaborated concepts more specifically during cognitive interviews after first discussing the concepts generally.
The newly added items related to barriers to CRC screening among KAs. Several new barriers items reflect Korean traditional beliefs about health and CRC screening, such as familism and unrealistic optimism (e.g., believing that they would not get CRC) [16] , which contrast with
Western beliefs, such as individualism and awareness of vulnerability to illness [13] .
Qualitative (individual interviews) and quantitative (survey) methods were used to understand health beliefs about CRC screening among
KAs. Based on qualitative data, items reflecting Korean cultural perspectives (e.g., familism) were added to the scales for susceptibility, severity, benefits, and barriers. Overall, revised scales became more culturally sensitive by adding KAs' perspectives on the interpersonal context of CRC screening to original scales that emphasized Western intrapersonal perspectives on CRC screening. validity testing partially supported the validity of the instruments used in this study. Interestingly, the EFA extracted 1 factor for both susceptibility and severity in this study, which is consistent with the initial HBM [10] . Susceptibility and severity were collectively identified as a threat and were initially combined in the HBM as a predictor of health behaviors [10] . A previous study with a diverse ethnic population (68% Caucasian, 30% African-American and 2% others) [25] indicated that both susceptibility and severity need to get cancer screening; in contrast, little variance is found in breast cancer severity, and susceptibility alone is used as the threat variable. In the case of KAs, the EFA indicated that both susceptibility and severity loaded on one factor (which can be named a threat based on the HBM) and the CFA further indicated that severity was a main threat variable. Therefore, our data supporting the revised instruments are still grounded in the HBM.
The unrealistic optimism related to CRC susceptibility among KAs found from individual interviews in this study were consistent with a previous study [6] that KAs have low perceived susceptibility related to CRC and that they may be overly confident in their chances of developing CRC compared to other groups. A limited body of research is available on unrealistic optimism regarding cancer among KAs. One recent cross-sectional survey [26] conducted in Korea with a convenience sample of 600 individuals aimed to identify relationships between optimistic bias about cancer and cancer preventive behavior in Korean, Chinese, American, and Japanese residents in Korea. Results of the study showed that Koreans had the highest level of unrealistic optimism about cancer among the diverse ethnic groups studied and that participants with optimistic bias about cancer were less likely to engage in cancer preventive behavior [26] .
Out of 46 items, the EFA demonstrated that 5 items had factor loadings less than .40, and the CFA demonstrated that 12 items had factor loadings less than .40. Although items from the original scales had good reliability and validity in previous studies [27, 28] , some items (e.g., "having a stool blood test will help me not worry as much about colon cancer", "I can obtain a stool blood test kit") had weak validity in this study.
The poor performance of these items might relate to (a) lack of knowledge about FOBT and (b) the multidimensionality of the scales. First, the weak validity of benefits items (e.g., "having a stool blood test will help me not worry as much about colon cancer"), and self-efficacy items (e.g., "I can obtain a stool blood test kit") in this study might relate to the lack of knowledge regarding FOBT. Given that KA participants during individual interviews reported they had never heard about FOBT, they did not know how FOBTs worked, and they assumed FOBT would help find CRC, it may be difficult for KAs to respond to the items on these scales. Second, the barriers scale was highly multi-dimensional. Many barrier items, including affection (fear and being embarrassed), financial problems, privacy, symptoms, physician recommendations, and communication in English, were used in this study. In fact, the EFA using SPSS indicated six eigenvalues greater than one in the barriers scale, indicating that this scale was multi-dimensional. Surprisingly, the CFA revealed that two barriers items assessing absence of symptoms and lack of physician recommendation were not good indicators of barriers to FOBT in this study, although previous studies [29, 30] have indicated that these items are important barriers to cancer screening. Due to the multidimensionality of the barriers scale, these two barrier items may not load on one factor and thus had weak validity.
This study had limitations. First, generalizability may be limited be- 
CONCLUSION
Scale modification and validation processes using existing instruments based on the HBM designed to measure beliefs about CRC screening utilization are described in this study. The instruments revised to be culturally appropriate were validated for reliability and validity with KAs. Because few studies have reported instrument modification and validation processes related to CRC beliefs among KAs or have highlighted the methodological and conceptual issues relevant to instruments for KAs, the methodology, sequential processes of translation, individual interviews, expert reviews, pilot testing and cross-sectional survey utilized in this study will be helpful for future research on CRC screening among KAs. Clinicians and researchers should be able to more accurately measure KAs' CRC screening beliefs by using the revised instruments instead of the original instruments.
